**Specifications Table**TableSubject areaPhysics, Electrical EngineeringMore specific subject areaSolar cells, PhotodetectorType of dataFigures, TableHow data was acquiredDigital cameraPotentiostat/Galvanostat (ZIVESP1, WonATech,Korea)Data formatAnalyzedExperimental factorsJ-time: Chronoamperometry technique, Self-biasedLight source:365 and 850 nm, A function generator (MFG-3013A, MCH Instruments) was applied to the light source, Light intensity was calibrated using a power meter (KUSAM-MECO, KM-SPM-11).Experimental featuresPyroelectric-based SnS/Si photodetectorData source locationIncheon National University, Incheon-406772, KoreaData accessibilityThe data are with this article

**Value of the data**1.Photograph of the prepared ITO/SnS/Si/Al devices for the pyroelectric feature and reproducibility of the fabrication.2.Enhancement in the photocurrent of SnS/Si device for photo-induced pyroelectric effect would be useful to design ultrafast photodetector.3.Reproducibility and statistical information of the SnS/Si devices would be useful to demonstrate consistency.

1. Data {#s0005}
=======

[Fig. 1](#f0005){ref-type="fig"}(a) shows the original photographs of the devices, which was used to study the reproducibility and stability. [Fig. 1](#f0005){ref-type="fig"}(b) and (c) are the schematic diagram for of device and measured photoresponse of the device for one cycle, respectively.Fig. 1(a) Photographs of the prepared devices to study the reproducibility of vertical SnS layers on Si substrate. (b) Device schematic and (c) Photoresponse of the device at 850 nm.Fig. 1

The presence of peaks during the light ON and OFF condition is attributed to the photon-induced pyroelectric effect [@bib1], [@bib2], [@bib3], [@bib4]. [Fig. 2](#f0010){ref-type="fig"} shows the response of the device at 365 nm at different intensities for large number of cycles, confirming high reproducibility of the same. [Fig. 3](#f0015){ref-type="fig"} depicted the photoresponse of the SnS/Si device for 850 nm at different intensities. Estimated parameters such as photocurrent and photo+pyro current densities for 365 and 850 nm for different intensities are summarized in [Table 1](#t0005){ref-type="table"}.Fig. 2(a), (b), (d) and (e) Depict the photoresponse of the device for 365 nm at different intensities from 1 to 7 mW cm^−2^. (e) and (f) show the transient photoresponse for larger number of cycles of the device for 3 and 5 mW cm^−2^ intensities, respectively.Fig. 2Fig. 3(a), (b), (d) and (e) Depict the photoresponse of the device for 850 nm at different intensities from 1 to 7 mW cm^−2^. (e) and (f) show the transient photoresponse for larger number of cycles of the device for 3 and 7 mW cm^−2^ intensities, respectively.Fig. 3Table 1Intensity dependent photocurrent (*J*~Ph~) and photo+pyro current (*J*~Ph+Py~) densities for 365 and 850 nm.Table-1:Intensity (mW cm^−2^)365 nm850 nm*J*~Ph~ (µA)*J*~Ph+Py~ (µA)*J*~Ph~ (µA)*J*~Ph+Py~ (µA)1618612210361438515713715472011451257

2. Experimental design, materials and methods {#s0010}
=============================================

2.1. Sample preparation {#s0015}
-----------------------

*n*-type Si substrates were used as substrates to prepare the device and was cleaned according to Refs. [@bib1]. Vertical SnS layers were formed using the RF magnetron sputtering. Conditions for preparing SnS sample is as follows.TableTargetSnS~2~ target (iTASCO, TSNALT0027, ∅ 2-inch)RF power50 WGas/flow rate50 sccmDeposition pressure6 mTorrTemperature300 °CSubstrate rotation5 rpm

2.2. Sample characterizations {#s0020}
-----------------------------

Two different light sources of ultraviolet (365 nm) and near-infrared (850 nm) were used in the photoresponse measurements. The top ITO layer and back Al contact were connected to the positive and the negative terminals of the SMU, respectively. The transient photoresponse of the device was studied by the chronoamperometry method under pulsed monochromatic light by varying the bias and light intensity. A function generator (MFG-3013A, MCH Instruments) was applied to the light source. Light intensity was calibrated using a power meter (KUSAM-MECO, KM-SPM-11). The current-voltage characteristics and responsivity were also confirmed by performing the measurements using Keithley 2440 source meter.
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